The crystal of 6-(3-nitrophenyl)-7-phenyl-5-thia-7-azaspiro[2.6]nonan-8-one (1), C 19 H 18 N 2 O 3 S, has monoclinic (P2 1 /n) symmetry while that of its isomer 6-(4-nitrophenyl)-7-phenyl-5-thia-7-azaspiro[2.6]nonan-8-one (2), has orthorhombic (Pca2 1 ) symmetry: compound 1 has two molecules, A and B, in the asymmetric unit while 2 has one. In all three molecules, the seven-membered thiazepan ring exhibits a chair conformation with Q2 and Q3 values (Å ) of 0.521 (3), 0.735 (3) and 0.485 (3), 0.749 (3) in 1 and 0.517 (5), 0.699 (5) in 2. In each structure, the phenyl rings attached to adjacent atoms of the thiazepan ring have interplanar angles ranging between 41 and 47
The crystal of 6-(3-nitrophenyl)-7-phenyl-5-thia-7-azaspiro[2.6]nonan-8-one (1), C 19 H 18 N 2 O 3 S, has monoclinic (P2 1 /n) symmetry while that of its isomer 6-(4-nitrophenyl)-7-phenyl-5-thia-7-azaspiro[2.6]nonan-8-one (2), has orthorhombic (Pca2 1 ) symmetry: compound 1 has two molecules, A and B, in the asymmetric unit while 2 has one. In all three molecules, the seven-membered thiazepan ring exhibits a chair conformation with Q2 and Q3 values (Å ) of 0.521 (3), 0.735 (3) and 0.485 (3), 0.749 (3) in 1 and 0.517 (5), 0.699 (5) in 2. In each structure, the phenyl rings attached to adjacent atoms of the thiazepan ring have interplanar angles ranging between 41 and 47 . Except for the nitro groups, the three molecules have similar conformations when overlayed in pairs. Both crystal structures are consolidated by C-HÁ Á ÁO hydrogen bonds.
Chemical context
The seven-membered 1,3-thiazepan-4-one ring system, like the similar six-membered 1,3-thiazin-4-one and fivemembered 1,3-thiazolidin-4-one systems, is biologically active and of potential medicinal use. For example, the Bristol-Myers Squibb ACE/NEP inhibitor omapatrilat advanced to Phase II clinical trials (Graul et al., 1999; Robl et al. 1997; Tabrizchi, 2001; Cozier et al. 2018) . In fact, nearly all of the known compounds with this ring system are related in structure to omapatrilat.
Previously we reported the synthesis and crystal structure of 6,7-diphenyl-5-thia-7-azaspiro[2.6]nonan-8-one (Yennawar & Silverberg, 2013) . Herein we report the T3P-promoted synthesis and crystal structures of two new analogs: 6-(4-nitrophenyl)-7-phenyl-5-thia-7-azaspiro[2.6]nonan-8-one (1) and 6-(3-nitrophenyl)-7-phenyl-5-thia-7-azaspiro[2.6]nonan-8-one (2), in which a nitro group substitutes at the para and meta positions, respectively, of the C-2 aromatic ring. The molecular structure of 2 with displacement ellipsoids drawn at the 50% probability level.
Figure 3
Overlay of the molecule of 2 on the similarly handed molecule of 1.
Table 2
Hydrogen-bond geometry (Å , ) for 2. 
Figure 1
The molecular structure of 1 with displacement ellipsoids drawn at the 50% probability level. C-HÁ Á ÁO interactions are shown as dashed lines. Table 1 Hydrogen-bond geometry (Å , ) for 1. molecules are arranged into layers propagating in the ab plane, with C-HÁ Á ÁO hydrogen bonds in both the a-and baxis directions, but not in the c-axis direction (Fig. 4) . In 2, the molecules link up via C-HÁ Á ÁO 'head-to-tail' hydrogen bonds in the c-axis direction (Fig. 5 ) and hydrophobic interactions between adjacent chains consolidate the packing in the a-and b-axis directions.
Database survey
A 1,3-thiazepan-4-one with a 5,6-fused benzene and a 2,3-fused triazole has been reported, but only an ORTEP representation was given, without any other data (Bakavoli et al., 2002) . The structures of omapatrilat bound to proteins have been published recently (Cozier, et al. 2018) . The 2,3-diphenyl structure that we previously reported showed a chair-type conformation for the thiazepan ring [CSD (Groom et al., 2016) refcode MIHVOQ; Yennawar & Silverberg, 2013] like those reported here.
Synthesis and crystallization
A two-necked 25 ml round-bottom flask was oven-dried, cooled under N 2 , and charged with a stir bar. 3-or 4-Nitrobenzaldehyde (0.907 g, 6 mmol), aniline (0.571 g, 6 mmol), and [1-(sulfanylmethyl)cyclopropyl] acetic acid (0.877 g, 6 mmol) were added. Pyridine (1.95 ml, 24 mmol) was added. Finally, 2,4,6-tripropyl-1,3,5,2,4,6-trioxatriphosphorinane-2,4,6-trioxide (T3P) in 2-methyltetrahydrofuran (50 weight %; 7.3 ml, 12 mmol) was added. The reaction was stirred at room temperature and followed by TLC. The mixture was poured into a separatory funnel with dichloromethane and distilled water. The layers were separated and the aqueous layer was then extracted twice with dichloromethane. The organic fractions were combined and washed with saturated sodium bicarbonate and saturated sodium chloride and then dried over sodium sulfate and concentrated under vacuum. Further purification was carried out as indicated below for each compound. 6-(3-Nitrophenyl)-7-phenyl-5-thia-7-azaspiro[2.6]nonan-8-one (1): Chromatography on 30 g flash silica gel with mixtures of ethyl acetate and hexanes gave a solid. Recrystallization from 2-propanol solution gave crystals (0.5192 g, 26%), m.p. 457-458 K. X-ray-quality crystals were grown by slow evaporation from a 2-propanol solution.
6-(4-Nitrophenyl)-7-phenyl-5-thia-7-azaspiro[2.6]nonan-8-one (2): Chromatography on 30 g flash silica gel with mixtures of ethyl acetate and hexanes gave a solid. Recrystallization from ethyl acetate solution gave colorless crystals (0.1804 g, 9%), m.p. 480-482 K (decomposition). X-ray-quality crystals were grown by slow evaporation from an ethyl acetate solution. 
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 3 . The hydrogen atoms were placed geometrically (C-H = 0.93-0.98 Å ) and refined as riding on their parent atoms with U iso (H) = 1.2U eq (C). 
Special details
Experimental. The data collection nominally covered a full sphere of reciprocal space by a combination of 4 sets of ω scans each set at different φ and/or 2θ angles and each scan (10 s exposure) covering -0.300° degrees in ω. The crystal to detector distance was 5.86 cm. Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma( F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 
120.8 (3) C38-C33-N3 119.9 (3) C14-C15-H15 120.0 C33-C34-H34 119.9 C16-C15-C14 120.1 (3) C33-C34-C35 120.2 (3) C16-C15-H15 120.0 C35-C34-H34 119.9 C15-C16-H16 120.0 C34-C35-H35 120.3 C17-C16-C15 120.0 (3) C36-C35-C34 119.5 (3) C17-C16-H16 120.0 C36-C35-H35 120.3 C16-C17-H17 120.2 C35-C36-H36 119.8 C18-C17-C16 119.6 (3) C37-C36-C35 120.5 (3) C18-C17-H17 120.2 C37-C36-H36 119.8 C17-C18-H18 119.5 C36-C37-H37 119.7 C17-C18-C19 120.9 (3) C36-C37-C38 120.5 (3) C19-C18-H18 119.5 C38-C37-H37 119.7
123.4 (3) O5-N4-C31 118.9 (3) O2-N2-C12 117.8 (3) O5-N4-O4 123.0 (3) C5-S1-C1 99.49 (14) C24-S2-C20 97.13 (14) sup-8
7.6 (4) C22-C21-N3-C20 −1.7 (4) C3-C2-N1-C14 173.2 (2) C22-C21-N3-C33 −169.5 (2) C3-C4-C5-S1 −63.3 (3) C22-C23-C24-S2 66.5 (3) C3-C4-C6-C7 −106.7 (3) C22-C23-C25-C26 106.9 (3) C3-C4-C7-C6 107.9 (3) C22-C23-C26-C25 −107.6 (3) C4-C5-S1-C1 59.6 (3) C23-C24-S2-C20 −60.9 (3) C5-C4-C6-C7
104 O3-C2-N1-C14 −5.8 (4) O6-C21-N3-C33 8.4 (4) S1-C1-C8-C9 37.6 (3) S2-C20-C27-C28 134.0 (2) S1-C1-C8-C13 −143.7 (2) S2-C20-C27-C32 −47.4 (3) S1-C1-N1-C2 70.4 (3) S2-C20-N3-C21 −75.3 (3) S1-C1-N1-C14 −94.9 (2) S2-C20-N3-C33 92.4 (2) 
Experimental. The data collection nominally covered a full sphere of reciprocal space by a combination of 4 sets of ω scans each set at different φ and/or 2θ angles and each scan (20 s exposure) covering -0.300° degrees in ω. The crystal to detector distance was 5.82 cm. Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma (F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 
